Phosphoinositide metabolism follows cell activation in a variety of excitable tissues (for a recent review, see Hawthorne, 1984). Previous work (Harborne et al., 1978(Harborne et al., , 1983(Harborne et al., , 1984 has shown that purified phospholipase C preparations or muscle fractions which exhibited soluble PtdIns phosphodiesterase activity increased the acetylcholine-sensitivity of intact skeletal muscles of the rat and increased the binding to isolated sarcolemma of a-bungarotoxin, which binds specifically to the nicotinic cholmergic receptor. It seemed possible therefore that the acetylcholine receptor is associated with PtdIns in the muscle plasma membrane. In our laboratory it was shown (Shute & Smith, 1984) that the soluble enzyme in muscle was Ca2+-dependent and exhibited an optimum requirement for this cation above 2 . 0 m~, a concentration which exceeds that inside the cell by several orders of magnitude. As the concentration of Ca2+ in the extracellular fluid is approx. 2 . 0 m~, we decided to see whether the enzyme could reside also in the plasma membrane. In the present study we used isolated plasma membranes to investigate this possibility.
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Sarcolemmal membranes were prepared by the method of Boegman et al. (1970) , by using mixed h indlimb muscles of male Sprague-Dawley rats (of approx. 2253 wt.) or mice of both sexes (C57BL strain, aged 2-6 months). The animals were killed by cervical dislocation. The penultimate membrane pellet prepared by this method was washed by suspension in deionized water and layered or1 a cushion of 30% (w/v) sucrose. This was centrifuged at 1OSOOOg for 90min. The interfacial material was harvested with a Pasteur pipette and diluted 3-fold with deionized water and centrifuged at 105000g for 80min. The membrane pellet was then suspended in 0.3 M-SUCrOSe/O.Ol M-Tris/Hcl, pH 7.4, and assayed the same day. The membranes were characterized by Abbreviations used: Ptdlns, phosphatidylinositol. determining their activity of Na+ + K+-stimulated Mg2+-dependent ATPase (EC 3.6.1.3) and their capacity to bind 2SI-cc-bungarotoxin, both of which properties are peculiar to the plasma membrane (Boegman et al., 1970; Chang & Lee, 1963) . Assessment of contamination by measuring acid phosphomonoesterase (EC 3.1.3.2), Ca2+-dependent ATPase (EC 3.6.1.3), RNA, DNA and lactate dehydrogenase (EC 1.1.1.27) showed negligible contamination by lysosomes, smooth and rough endoplasmic reticulum, nuclei and cytosol respectively. Determination of succinate dehydrogenase (EC 1.3.99.1) indicated that contamination by mitochondria represented less than 4.0% of the total in the original homogenate. Electron micrographs of the membrane pellet showed a homogeneous preparation of membranes with rounded profiles.
The enzyme substrate was [3H]PtdIns, which had been synthesized on sarcoplasmic reticulum and extracted as described previously (Shute & Smith, 1984) . The incubation mixture contained [3H]PtdIns (1.4m~), CaCl, ( 2 . 0 m~) , Tris/maleate buffer, pH5.5 or pH7.4 ( 5 0 m~) , and membrane protein (300 pg/ml), in a final volume of 0.5 ml. Incubations were for 1 h at 37°C. Zero-time controls were included in each experiment. The amount of water-soluble radioactively labelled reaction products was then determined as described by Shute & Smith (1984) . Fig. I(a) shows the PtdIns phosphodiesterase activity curves for both rat and mouse membranes when the enzyme was assayed at pH5.S in the presence of 2m~-CaCf,. The enzyme resembled the muscle soluble enzyme in that it exhibited optima at both pH5.5 and pH7.4 and the activity was not stimulated by sodium deoxycholate in concentrations up to 250 pg/ml. Fig. l(b) shows the dependence of the reaction rate for the enzyme in rat sarcolemma on the concentration of Ca2+ when the activity was assayed at these two pH optima. The concentrations of this cation was optimum between 2.0 and 3 . 0 m~, which was lower than the optimum for the soluble PtdIns phosphodiesterase (Shute & Smith, 1984) . The enzyme activity at pH5.5, unlike that at pH7.4, was not absolutely dependent on Ca2+. 
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These results demonstrate the presence of PtdIns phosphodiesterase activity in a highly purified plasmamembrane preparation from an excitable tissue. Lactate dehydrogenase activity could not be detected in this preparation, but specific adsorption of the soluble PtdIns phosphodiesterase to the membranes cannot be ruled out. The role of this enzyme, if any, in the control of acetylcholine sensitivity in muscle remains to be elucidated.
Evidence for the involvement of Caz+ in TRH-stimulated prolactin secretion from GH, tumour and normal anteriorpituitary cells is considerable (e.g. Tashjian et al., 1978; Ozawa & Kimura, 1979; Naor et al., 1980; Gershengorn, 1980) . It has been suggested that mobilization of intracellular Ca?+ is involved in the initial stages of TRH action (Gershengorn etal., 1981 ; Albert & Tashjian, 1984) . Several laboratories (Rebecchi & Gershengorn, 1983 ; Martin, 1983; Macphee & Drummond, 1984) have shown that, in GH, cells, TRH induces the breakdown of PtdIns4,5P2, which leads to a rapid increase in the putative second messenger Insl ,4,5P,. This substance is able to release Caz+ from intracellular stores (see Berridge, 1984 , for a review).
Previous results from our and other laboratories (e.g. Thorner eral., 1980; Merritt & Brown, 1984) have indicated that organic and inorganic Ca2+ antagonists inhibit both basal and TRH-stimulated prolactin secretion in a dosedependent manner. Furthermore, a physiological role has been suggested for Zn?+ in the inhibition of both prolactin synthesis and secretion (Login et al., 1983) . However, the mode(s) of inhibition of the various Ca2+ antagonists are not completely understood. In general, the organic Ca?+ antagonists are thought to act on voltage-and/or agonist-dependent Ca?+ channels (Reuter, 1983) , whereas the inorganic Ca?+ antagonists are thought to act by displacing Ca?+ from membrane binding sites and channels (Kohlhardt et al., 1973) .
In the present study, we have investigated the effects of the organic Caz+ antagonists cinnarizine, flunarizine and methoxyverapamil (D600) and the inorganic Ca?+ antagonists Co2+, Mn2+, and Zn'+, on prolactin release and polyphosphoinositide hydrolysis.
We have adapted the technique of Berridge et al. (1982) to analyse polyphosphoinositide metabolism, exploiting the capacity of Li+ to inhibit myo-inositol-1-phosphatase, for use with cells in monolayer culture (Baird et al., 1983) .
The inorganic Ca?+ antagonists Co2+, Mn?+ and Zn2+ inhibited TRH-stimulated inositol phosphate accumulation Abbreviations used: TRH, thyrotropin-releasing hormone (th yroli berin) ; Ptd I ns4.5P ?, phosphat idylinositol 4.5-bisphosphnte; Ins1 P, inositol I phosphate; Ins1.4Pz, inositol 1,4-bisphosphate; Ins1,4,5P,, inositol Iq4,5-trisphosphate; KRB. KrebsRinger bicarbonate buffer, pH 7.6, including 0.5"; bovine serum albumin, 0.20; glucose and 5mhl-Hepes [4-(2-hydroxyethyl)-Ipiperazine-ethanesulphonic acid]. IC5,, concentration causing half maximal inhibition. during 60min incubations, the IC,, values being 1 . 6 ? 0 . 6 m~, 2 . 6 k 0 . 7 m~ and 1 . 3 f 0 . 6 m~ respectively, from at least three determinations. The effect of these divalent cations on inhibition of prolactin secretion showed the same rank order of potency. In contrast, the organic CaZ+ antagonists (10 PM) almost completely abolished prolactin secretion, with only slight (10-30%) inhibition of inositol phosphate accumulation. The order of potency of inhibition (Zn?+ zCo?+> Mn?+) agrees with others who used both vertebrate and invertebrate tissues (Hagiwara & Takahashi, 1967; Reuter, 1973; Ribalet & Beigelman, 1980) .
Further investigation into the inhibition of polyphosphoinositide hydrolysis by the bivalent cations was undertaken by separation of inositol phosphates on columns of Dowex (formate form), as outlined by Downes & Michell (I98 1) and Hanley et al. (1984) .
The rise in Insl ,4,5-P3 accumulation normally observed on addition of TRH (Fig. la) was much decreased in the presence of Coz+, Mn?+ or Zn?+ (Fig. lb) . However, increases in Insl ,4Pz and InslP were apparently unaffected. 
